Heterogeneous populations of K+ channels mediate EDRF release to flow but not agonists in rabbit aorta.
We have investigated the role of Ca(2+)- and ATP-sensitive K+ channels (KCa and KATP, respectively) in flow- and agonist-stimulated release of endothelium-derived relaxing factor (EDRF). Segments of rabbit abdominal aorta, perfused at constant flow with buffer containing indomethacin, were used as a source of EDRF in cascade bioassay, and responses to endothelium-dependent agonists were studied isometrically in rings of the same tissue in the absence of flow. Apamin, charybdotoxin (ChTX), and tetraethylammonium (TEA) were used to block a variety of low, medium, and high conductance KCa channels, and glibenclamide was used to block KATP channels. The effects of flow pulsatility were studied at pulse frequencies ranging from 0.15 to 9.75 Hz, and time-averaged shear stress was manipulated by adding dextran (80,000 mol wt) to the perfusate to increase its viscosity. Frequency-related EDRF release was maximal at approximately 5 Hz and attenuated by apamin, TEA, and ChTX, but not by glibenclamide. EDRF release stimulated by increased viscosity was attenuated by TEA, ChTX, and glibenclamide, but not by apamin. In marked contrast, EDRF release stimulated by acetylcholine and ATP was unaffected by blockade of either KCa or KATP channels. We conclude that a spectrum of KCa channel subtypes mediates endothelial transduction of the oscillatory component of pulsatile flow and that KATP channels may be additionally involved in the transduction of time-averaged shear stress. In contrast, agonist-stimulated endothelium-dependent relaxation is independent of K+ channel activation in rabbit aorta.